nationwide vascular registries offer rapid feed-back in an environment of fast new technical development, as is the case with the treatment of abdominal aortic aneurysm (aaa). furthermore, they offer an opportunity to study non-selected, population-based data. The aim of this review was to analyze time-trends in published papers from nationwide registries on aaa-repair.i nc ontrast to several us reports, an increased rate of intact aaa repair,a ssociated with the introduction of endovascular repair,w as reported in a recent publication based on the swedish va scular registry (swedvasc). The rate of ruptured abdominal aortic aneurysm (raaa) repair is stable in most reports, while some report adecreasing incidence. most nationwide studies report areducing mortality over time after intact aaa repair,while time trends on the mortality after ruptured aaa repair are more heterogenic.
SWEDVASC
The registry started in 1987 as VRISS -t he Vascular Registry in Southern Sweden, with 17 participating hospitals covering apopulation of 1.9 million (7) . As an increasing number of surgeons started to participate, the registry was in 1990 renamed to Swedvasc, and since 1994 the registry has nationwide coverage (8). Annually about 9000 vascular surgical procedures (in later years morethan 10.000), including endovascular interventions, arer egistered in the Swedvasc. The yearly report including hospital specific outcome data arep ublicly available on the web-site (www. karlkirurgi.com/swedvasc.aspx) since 2004. Thesame year the registry became web-based with compulsory variables, reducing the frequency of missing values.
The registry is based on prospective data on patient characteristics, preoperative risk factors, indication for surgery (for AAA according to the Eriksson classification (9)), type of operation (open or endovascular), anatomy (inflow and outflow) and outcome after 30 days and one year (including complications). Cross-checking with the national population registry (NPR) is performed every week for survival data.
INTRoDUCTIoN
The existence of an ationwide patient registry,s uch as the Swedish Vascular Registry (Swedvasc), offers au nique possibility to study the impact in al arge population-baseds etting of recenta dvancesi nt he management of AAA, such as the introduction of endovascular repair (1, 2), the timing of intervention suggestedbyrandomized trials (3, 4), and improved organisation and postoperative care(5, 6). In this paper the Swedvasc registry is described and studies on time-trends of AAA repair arereviewed. The value of anationwide vascular registry in understanding contemporary time-trends of AAA repair VA lIDITy of SWEDVASC The Swedvasc registry has been extensively validated both internally and externally,showing that coresurgery,such as carotid thrombendarterectomy,infrainguinal bypass and AAA repair,are reported in more than 90% and with great validity of data (10) (11) (12) (13) (14) (15) (16) . furthermore, the fact that every Swedish citizen has a unique personal identification number (PIN, the date of birth combined with au nique four digit number) makes it possible to obtain 100% accurate survival data for those registered, with am aximum delay of three weeks from the date of death.
The internal validity for AAA survival was evaluated by matching the Swedvasc files for 1987-2005 with the NPR. out of 12758 operations 157 duplicate entries werei dentified, where3 1w erer eoperations and 123 secondary interventions. In 217 cases anatomical details wereu nclear.T he internal validity considering these deficiencies was 12314/12758 = 96.5% (15) .
Troëng et al (16) recently reported on the external validity of Swedvasc performed at individual patient level by recordl inkage with the Swedish Hospital Discharge Register (SHDR) of the National Boardof Health and Welfare( NBHW) and the NPR. Unambiguous recordlinkage between all registers was possible through use of the unique PIN assigned to all Swedishresidents. The study showed that the Swedvasc registry had an external validity of 93.1 %f or AAA repairs. Therew as no statistical difference for mortality within 30 days between the "register groups" compared to the mortality for the entirecohort for endovascular or planned open procedures. for open unplanned procedures, however,mortality for those missed by Swedvasc exceeded that of the entirec ohort. The small group of patients operated on for emergent AAA-repair and not registered in the Swedvasc, was biased by the fact that many of these repairs wereperformed in small district hospitals not participating in the registry,p erforming only occasional operations on unstable patients. Adding them to the whole group of unplanned open procedures increased its mortality from 26.5% (95% CI 21.9-31.3) to 29.7% (95% CI 25.1-34.3) which was not significant.
lIMITATIoNS of SWEDVASC
An important limitation of the Swedvasc registry is the lack of information on subjects not operated on. This is an inherent problem in most surgical patient registries. Differences in selection criteria between hospitals and countries may to some extent explain differences in reported operative mortality.Moreover, changes in selection criteria over time may have an effect on time trends studied.
To better reflect the complexity of modern endovascular procedures an ew version of the Registry (Swedvasc 2.0) has been developed in close collaboration with the Seldinger Society for Vascular and Interventional Radiology,a nd will be launched this year (2008) . The new release is morefocused on primary procedures for aortic aneurysm, carotid artery stenosis and lower extremity occlusive disease. The less frequent primary,aswell as the redo procedures, will still be registered, but in lesser detail. In addition to the basic and mandatory data, it will also be possible to register data on temporary projects with specific aims (17) . TIME TRENDS of AAA REPAIR few contemporary nationwide reports on outcomes after AAA repair exist (15, (18) (19) (20) (21) (22) (23) . furthermore, most of these studies areb ased on different subsamples, which may not represent true population-based nationwide data. Table 1displays timetrends observed in these studies.
Heller et al. reported the incidence and outcome of AAA repair between 1979 and 1997 in the US, using the National Hospital Discharge Survey (NHDS). The NHDS is based on as ubsample of acute, non-federally funded hospital care, representing approximately one eighth of discharges from US hospitals. over the 19-year study period no change in the incidence, nor in the mortality,ofintact AAA (iAAA), nor ruptured AAA (rAAA) repair was apparent (18) .
Wainess et al. studied the epidemiology of AAA repair in the US between 1988 and 2000 in the Nationwide Inpatient Sample (NIS). The NIS represents a 20% randomized sample of all discharges from US (21) . The operative mortality after iAAA repair for the same time period, using the same registry,w as reported by Akkersdijk et al. They concluded that the introduction of EVAR had had asmall but significant impact on operative mortality after iAAA repair. However,nodata to support this conclusion was presented in the report. Although patients operated on with EVAR had as ignificantly lower mortality than those treated with open repair (oR) only 5% of the patients weretreated endovascularly (22) .
Dillavou et al. examined trends in AAA repair in the US from 1994 to 2003. Data wereo btained from Centres for Medicarea nd Medicaid Services (CMS) and consisted of a5 %s ample of inpatient Medicare claims. The incidence of iAAA repair as well as rAAA repair declined in the Medicarepopulation. Mortality for iAAA repair decreased while no changed mortality for rAAA repair was observed (23) .
Based on the Swedvasc database, time trends of AAA repair in Sweden between 1994 and 2005 were reported in ar ecent publication in Br JS urg ( 15) . When comparing the time period 1994-1999 with 2000-2005, the incidence (as well as the total crude number) of operations performed for iAAA increased significantly,while the incidence of rAAA repair was stable. The observed increased rate of iAAA was explained by the introduction of EVAR. The perioperative mortality rate decreased steadily over the studied period for both iAAA and rAAA repair.
DISCUSSIoN
Although well-designed randomized clinical trials (RCT) provide the best scientific evidence, vascular registries arer equired to determine whether results from RCTsc an be generally applied. They also offer the advantage of rapid feed-back, which is of particular importance when new technical developments appear frequently,asisthe case with the treatment of AAA (24) .
An RCThas high internal validity but often aquestionable external validity.M any hospitals recruiting patients to an RCT randomize less than 10% of eligible patients, raising questions about the generalizability of the results. Many of the RCTsthat we base our clinical decision-making on, have not even reported on the non-randomized patients. Data from population-based registries have ag reat advantage in this respect of generalizability,but they arehighly dependent on the external and internal validity of data (24) .
The Swedvasc registry has been extensively validated showing that cores urgery,s uch as AAA repairs, arer eported in morethan 90% and with great validity of data (10) (11) (12) (13) (14) (15) (16) , and the unique PIN makes survival data of those registered 100% accurate. The long-term existence of the registry together with the nationwide coverage results in aunique opportunity to analyze the impact of recent advances in the management of AAA and to study time trends.
Based on the Swedvasc database it was found that the introduction of EVAR was associated with an increased rate of iAAA repair (15) . An increased workload of AAA repair,due to the introduction of EVAR, has long been anticipated but has previously not been verified in apopulation-based setting. Recent US reports found as table (18) (19) (20) or even decreasing (23) incidence of iAAA repair.T he observed stable incidence of rAAA repair in the Swedvasc database (15) is in accordance with some previous reports (18, 20) , while others found ad ecreasing incidence (19, 23) . Most previous nationwide reports observed ar educed mortality over time after iAAA repair (15, 19, 20, 22, 23) . The observed reduction of mortality over time after rAAA repair in the Swedvasc database (15) is in accordance with the findings from alarge metaanalysis study (25) , as well as from astudy based on as ubsample of non-federal hospitals in the US between 1993 and 2000 (20) , while others found amore stable mortality after rAAA repair (18, 19, 21, 23) .
The report on time-trends of AAA-repair for the time period 1994-2005 (15) is the first of several planned analyses; regional differences, the importance of surgeon's and hospital's volumes for outcome as well as the long-term survival arecurrently being analysed. Results aretobepublished later this year.T he registry also gives us the opportunity to study uncommon aortic procedures, such as re-do and secondary procedures, mycotic aneurysms, as well as operations for aorto-enteric fistulae, by allowing us to identify as ufficient amount of study subjects in the database. 
